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Research Interests Narrative:  R. Julian Preston, Ph.D. 

Mechanistic Data in Support of Cancer Risk Assessment 
 

Past Research Activities 
I spent a number of years at the Oak Ridge National Laboratory conducting research on 

the mechanisms of induction of chromosomal alterations and gene mutations by ionizing 
radiations and chemicals in somatic cells and germ cells.  The major aims were to determine the 
relative roles of DNA misrepair and misreplication in the production of chromosomal alterations 
and to establish how such information might be incorporated into cancer and genetic risk 
assessment approaches.  These mechanistic studies utilized novel approaches for addressing the 
hypotheses, in particular incorporating the use of DNA repair inhibitors, mutant cell lines and 
restriction enzymes.  The research expanded into a consideration of how specific chromosome 
alterations could be induced (as opposed to just being selected for) and how such alterations 
could be used as predictors of cancer. 

During the period I spent at the Chemical Industry of Toxicology, I conducted research 
on developing a database for cellular biomarkers of response that could be used as surrogates for 
cancer or birth defects allowing for their use in defining the nature of the cancer dose response 
curve at low doses.  In addition, my research approaches incorporated studies to better understand 
the role of genetic susceptibility and sensitivity in the cancer risk assessment process.  In 
particular, what is the potential magnitude of susceptibility to cancer induction, how did the 
magnitude vary with genotype and specific chemical exposures, and were high dose measures of 
sensitivity predictive of sensitivity at low doses. 
 
Present Research Activities 

During my appointment in the Environmental Carcinogenesis Division of NHEERL, I 
have been more involved in research oversight and setting longer-term directions.  I have been 
particularly involved in establishing approaches for the incorporation of quantitative molecular 
data into the cancer risk assessment process.  The aim is to select, or develop, informative 
biomarkers of cancer that can be used to not only define the nature of the cancer dose-response 
curve at low doses (qualitative assessment) but also to provide quantitative estimates of tumors at 
these same low doses.  To do this it is essential to better understand the underlying mechanisms 
of tumors induced by environmental carcinogens and to better understand the mechanisms by 
which target organs or specific genotypes demonstrate chemical-specific sensitivities to tumor 
induction.  In this regard, I have been directing the Division’s efforts to establish the utility of 
functional genomics, proteomics and computational approaches together with expanding 
consideration of tissue responses for a more detailed understanding of the molecular basis for 
environmental carcinogenesis.  I have also been involved in the development of a research 
program that is designed to address the question of whether or not early-life exposures result in an 
enhanced risk for the development of cancers during later life stages.  A major aim of this effort 
is to determine if specific cellular housekeeping processes (e.g. DNA repair, DNA replication, 
cell cycle control and gene expression) are similar in the young as compared to older individuals 
and whether any observed differences could result in differential sensitivities to carcinogenesis 
from environmental exposures. 

I have also expended efforts to establish how it might be possible to develop similar 
approaches for cancer risk assessment for ionizing radiations and chemicals whereby it might be 
more feasible to provide estimates of risk from combined exposures. 
 
Future Research Activities 
The current view of cancer induction is focused on the requirement for cells to develop a set ofsix 
required characteristics as defined by Hanahan and Weinberg.  I plan to develop an experimental 



approach using this information on acquired characteristics, to identify a suite of bioindicators 
that might be used as cancer predictors for use in dose-response characterization.   This would 
provide more of a systems approach to describing cancer as opposed to a multi-step 
process.  The approach would be to establish functional genomics and proteomics studies that 
would be based on phenotype as opposed to genotype. This type of approach could be applied 
eventually in a molecular epidemiology study for predicting public health risk that would be 
disease-based rather than risk-based for determining the impact of chemical exposures, and their 
regulation, on the health of a population. 

My emphasis will remain on the use of quantitative mechanistic data for the assessment 
of health outcomes-linking risk and health status (prediction with validation) but taking advantage 
of computational and systems-based approaches.  This is the most informative way to address the 
complex processes that constitute cancer development. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


